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BASIC-ABSTRACT: 

NOVELTY - Active material paste is supplied to surface of application roll 
(22). The portion of paste larger than width of collector (1 0) is removed and 
the paste width is adjusted by paste removal unit (26) provided on application 
roll, to make width of paste supplied to roll equal to that of collector. 
Then, the active material paste after width adjustment is transferred by 
application roll at collector. 

USE • For improving energy volume density of battery used in portable 
telephone, electric vehicle. 

ADVANTAGE • The active material paste is coated easily without leaving 
non-coated portion, hence battery with favorable energy volume density is 
manufactured by simple method. DESCRIPTION OF DRAWING(S) - The figure shows 
perspective view of active material paste coating process using roll system. 
(10) Collector; (22) Application roll; (26) Paste removal unit. 
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(54) PRODUCTION OF SHEET ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production of 
a sheet electrode formed with an electrode active 
material so as not to leave an uncoated part on a 
collector surface to obtain a battery having an excellent 
energy volume density in a simple and easy way. 
SOLUTION: This method is to produce a sheet electrode 
by a reverse roll method of transferring an active u 
material paste to a metal foil-made collector 10 with a 

22 

coating roll 22 while supporting and conveying the 
collector 1 0 with a backup roll 23, and applying an active 
material 13 continuously on a surface of the collector 10. 
The production comprises the process of: supplying the 
active material paste on a surface of the coating roll 22; 
adjusting the width of the paste supplied on a surface of 
the coating roll 22 to equalize to the width of the collector 1 0 by removing the paste on a part 
exceeding the width of the collector 10 using a paste removing means 26 provided on the 
coating roll 22; and transfer-coating the active material paste thus adjusted in its width on the 
collector 1 0 by the coating roll 22. 
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< * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a sheet electrode which carries out coating of the active material to 
this current collection body surface continuously with a reverse roll method which carries out imprint 
spreading of the active material paste with a spreading roll at this charge collector, carrying out support 
conveyance of the charge collector made from a metallic foil characterized by providing the following 
with the back up roll A process which supplies said active material paste to said spreading roll surface A 
process which removes a portion of this paste larger than this charge collector width of face, and adjusts 
paste width of face with a paste clearance means established on this spreading roll in order to make in 
agreement with width of face of said charge collector width of face of a paste supplied to this spreading 
roll surface A process which carries out imprint spreading of this active material paste by which width- 
of-face adjustment was carried out with this spreading roll at this charge collector 
[Claim 2] It is the manufacture method of a sheet electrode according to claim 1 that arrange a sheet of 
width of face larger than this charge collector width of face between said back up roll and said charge 
collectors, and support conveyance of this charge collector is carried out with this sheet. 
[Claim 3] Said back up roll has a narrow diameter portion smaller than a diameter of this backup section 
in ends of the cylinder-like backup section equal to width of face of said charge collector, and this 
backup section. This charge collector is the manufacture method of a sheet electrode according to claim 
1 in which support conveyance is carried out by this backup section of this back up roll. 
[Claim 4] Said charge collector is the manufacture method of a sheet electrode according to claim 1 to 3 
which consists of the projection this main part section and the lead section of two or more letters of a 
projection currently formed in one from the band-like main part section to which said active material 
paste is applied, and one [ at least ] side edge section of the cross direction of this main part section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of a 
sheet electrode without the active material sheep coating section used for the purpose of improvement in 
the energy volume density of a cell. 
[0002] 

[Description of the Prior Art] In the rechargeable lithium-ion battery, the cell of the spiral mold which 
winds a band-like positive electrode and a band-like negative electrode through a separator is common, 
and has spread widely. While the miniaturization of electronic equipment, such as a cellular phone, and 
development of the electric vehicle from an environmental problem progress, the demand of a small 
thing is increasing also to these spiral types of cell with large capacity, and development of a cell with 
large energy volume density is desired. Usually, the electrode of a spiral mold cell makes the active 
material with which a positive electrode and a negative electrode make the front face of the charge 
collector made from a band-like metallic foil produce electrode reaction the shape of a paste, applies, 
and it dries after that and it is formed. Since a separator is fastened between them, these electrodes are 
sealed with an electrolyte in the case of the shape of winding and a cylinder and a cell is constituted, the 
magnitude of the active material spreading area to the volume of the cell itself will influence the energy 
volume density of a cell greatly. 

[0003] Conventionally, the electrode of a spiral mold cell prepared the non-coating section by which the 
active material is not continuously applied to the end section of the cross direction of a charge collector, 
joined two or more strip-of-paper-like leads to this non-coating section with means, such as ultrasonic 
jointing, and was performing current collection from an electrode to an external terminal. The electrode 
to which the lead was joined is shown in drawing 5 . In addition, in order to obtain the electrode which 
there is no suitable technology of painting an active material continuously, without preparing the non- 
coating section all over a band-like charge collector, and has the non-coating section in crosswise one 
side The actual condition was leaving the non-coating section to the both ends of the cross direction of 
this metallic foil, applying an active material using a metallic foil twice the width of face of the 
electrode width of face for which it asks, carrying out the slit of the center section of desiccation and the 
after [ a roll press ] cross direction, and considering as the electrode of two sheets. This is typically 
shown in drawing 6 . 
[0004] 

[Problem(s) to be Solved by the Invention] The active material sheep coating section of the above- 
mentioned charge collector had become a big problem in respect of improvement in the energy volume 
density of a cell. If this point is taken into consideration, an ideal electrode will be an electrode with 
which the active material was applied all over the charge collector. However, as long as means to join 
the lead after active material spreading are taken, preparing the non-coating section in a charge collector 
is not avoided. Then, when the artificer formed the lead in a charge collector and one and the active 
material was applied after that, he came to think that an electrode without the non-coating section is 
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' producible. That is, by cutting and lacking the end section of the cross direction of a band-like metallic 
foil, the thing in which the lobe of the shape of a strip of paper used as the lead section was made to 
form tends to be used as a charge collector, and it is going to apply an active material all over the main 
part section except the lobe of this charge collector. This concept is shown in drawing 1 . 
[0005] However, by the coating method of the reverse roll method using the conventional spreading roll, 
an active material was not able to be applied just before the end face of the cross direction of the main 
part section of a charge collector. Although it is the coating method of the method which carries out 
imprint spreading at the charge collector by which the coating of a reverse roll method supplies an active 
material paste to a spreading roll by fixed thickness with measuring rolls (a doctor roll, comma roll, 
etc.), and then support conveyance is carried out from the spreading roll at the back up roll The paste 
supplied to the spreading roll changes in the width of face with the adjustment condition of a measuring 
roll, viscosity of a paste, etc. Moreover, from it being easy to become wave-like, the crosswise edge 
could do the non-coating section inevitably, and it adhered the width of face of a charge collector to the 
flash back up roll at reverse, and problems, such as soiling the rear face of a charge collector, had 
generated it. 

[0006] The electrode manufacture method of the sheet which is this invention improves the coating 
method of this reverse roll method, establishes the coating method of an active material do not leave an 
uncoated portion to the edge of the cross direction of a charge collector, and makes it possible to apply 
an active material all over the main part section of the variant charge collector with which the lead was 
formed beforehand. And the technical problem that a cell with good energy volume density is offered by 
this invention using an electrode without non-coating **** of an electrode active material is solvable. 
[0007] 

[Means for Solving the Problem] An active material paste to this charge collector with a spreading roll 
with a reverse roll method which carries out transition spreading, this invention carrying out support 
conveyance of the charge collector made from a metallic foil with the back up roll In order to make in 
agreement with width of face of said charge collector width of face of a process which is the 
manufacture method of a sheet electrode which carries out coating of the active material to this current 
collection body surface continuously, and supplies said active material paste to said spreading roll 
surface, and a paste supplied to this spreading roll surface A process which removes a portion of this 
paste larger than this charge collector width of face, and adjusts paste width of face with a paste 
clearance means established on this spreading roll, The above-mentioned technical problem is solved by 
being characterized by having a process which carries out imprint spreading of this active material paste 
by which width-of-face adjustment was carried out with this spreading roll at this charge collector. 
[0008] That is, make the manufacture method of a sheet electrode of this invention in agreement with 
width of face of a charge collector, and it applies by carrying out [ scratch / from crosswise both sides / a 
larger portion than width of face of a charge collector ] with means to bywhich an active material paste 
with which it is thickness fixed on a spreading roll, and **** was greatly supplied a little from width of 
face of a charge collector was prepared on a spreading roll, such as a knife-edge-like blade, so that it 
may imprint to a charge collector by which support conveyance is carried out at the back up roll. By this 
means, ends of the cross direction of an active material paste on a spreading roll are operated 
orthopedically, and it becomes possible to form an active material even in an edge of a charge collector 
uniformly, without leaving a non-coating portion. Moreover, especially in case this means applies an 
active material paste to a variant charge collector which formed a lead in one beforehand, it 
demonstrates an effect, and it makes easy manufacture of a cell with high energy volume density using 
an electrode without the non-coating section. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of the manufacture method of the sheet electrode 
of this invention is explained to details, also referring to a drawing. In addition, although the electrode 
for rechargeable lithium-ion batteries is explained for convenience, the manufacture method of this sheet 
electrode is not limited to a rechargeable lithium-ion battery. 

[0010] Although it is the charge collector which constitutes an electrode first, band-like aluminium foil 
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wjth a thickness of 10-20 micrometers is used for a positive electrode, and band-like copper foil with a 
thickness of 10-20 micrometers is usually used for a negative electrode. About the width of face and the 
length of a charge collector, although it becomes what changed variously with discharge capacity of a 
cell, by the large-sized cell with a large discharge capacity, it may become width of face of 200mm or 
more, and a length of 10m or more. In this example, in order to establish a lead before active material 
coating, the metallic foil of the width of face which applied the length of a lead to the width of face of 
the main part section of a charge collector is used. With means, such as press cutting and laser cutting, 
notching and a rectangular lobe are made to form covering the overall length of a metallic foil, and let 
the end section of the cross direction of these metallic foils be a charge collector. 
[001 1] Thus, the formed lobe serves as a lead which plays the role of current collection from an 
electrode to an external terminal. Although it changes with magnitude of the cell which cannot take the 
not much large width of face of this lead section from a charge collector being wound, but it is going to 
manufacture etc., it usually considers as an about 10mm thing, and the length of the lead section can be 
made into a desired thing by the current collection art to an external terminal. Moreover, also with the 
number and gap of the lead section, it can consider as the thing of arbitration with the discharge capacity 
of a cell, the width of face of an electrode, etc. 

[0012] Next, although it is the active material formed in the front face of the main part section of a 
charge collector, the powdery part of the lithium content metallic oxide of LiCo02 and LiMn204 grade 
is used for a positive electrode, and the powdery part of carbon matter, such as a graphite and an organic 
compound baking object, is used for a negative electrode. In order to carry out coating of these active 
materials to a current collection body surface and to consider as an electrode, it is necessary to consider 
as a paste-like mixture, a positive electrode - a mixture makes the above-mentioned positive-active- 
material powdery part mix dispersants, such as binders, such as electric conduction agents, such as a 
graphite and acetylene black, and polyvinylidene fluoride, and N-methyl pyrrolidone, and is created, 
moreover, a negative electrode - it mixes as a binder to the above-mentioned negative-electrode active 
material, and a mixture creates compound binders, such as carboxyl methyl cellulose and styrene 
butadiene rubber, etc. to it. In addition, these active material pastes adjust viscosity between 5000 - 
20000 mPa-s (E mold viscometer: 0.5rpm), and are used. 

[0013] In this example, coating of the active material paste which is the paint is carried out to the current 
collection body surface which is a base material using the coater of the comma roll format which carries 
out spreading desiccation of the paint film uniform on a band-like base material front face continuously. 
The reverse roll method is adopted as the coat section. This reverse roll coater is three coating machines 
of a spreading roll (application roll) measuring roll (meter ring roll) and the back up roll which consist 
of an parallel roll mutually, and the role which a measuring roll plays the role which supplies an active 
material paste to a spreading roll by fixed thickness while keeping a front face smooth, and carries out 
[ back up roll ] support conveyance in a charge collector and which is imprinted in an active material 
paste is achieved. 

[0014] Both are close, and a spreading roll and the back up roll are rotating so that it may move toward 
the direction where the mutual contiguity sections differ. Imprint spreading of the active material paste 
supplied on the spreading roll is carried out in a current collection body surface by a charge collector's 
being supported by the back up roll and passing through these both gap. Since the viscosity range of the 
adapted paint being wide and the thickness adjustment applied were easy, the coating machine of this 
method was adopted. 

[0015] A actual coating condition is shown in drawing 2 . Based on this drawing, the coating process of 
an active material is explained below. In this example, the metal comma roll 21 whose cross section is 
carrying out the comma configuration as a measuring roll is used. Although the method using a knife 
blade, a doctor roll, etc. could be used, since the ease of thickness adjustment of the active material paste 
13 applied and smoothing of a front face were realizable, this comma roll method was adopted by this 
example. 

[0016] This comma roll 21 was arranged in the upper part of the metal spreading roll 22, the weir 24 
was established in the comma roll 21 back in the upper part of the spreading roll 22, and paste ** 25 was 
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made to form, this paste ** 25 - the above-mentioned positive electrode — a mixture and a negative 
electrode — the active material paste used as the mixture flows. In order to change the magnitude of a 
gap with the blade of the spreading roll 22 and the comma roll 22, it can be made to move in the 
direction of a right angle to the spreading roll 22, although the comma roll 21 does not rotate. When the 
spreading roll 22 rotates, an active material paste is supplied to the front face of the spreading roll 22 
from this gap. In addition, the thickness of the active material paste 13 supplied will be adjusted by the 
magnitude of this gap. 

[0017] Next, width-of-face adjustment of the active material paste 13 which is the greatest point of this 
coating process is explained. A certain degree is determined for the width of face of the active material 
paste supplied after the spreading roll 22 by the width of face of paste ** 25. However, it changes with 
the magnitude of the gap of the comma roll 21 and the spreading roll 22, the viscosity of an active 
material paste, etc. With relation, such as the amount of solid content of an active material paste, and 
viscosity, compared with a center section, it will become thick, or the edge of the cross direction of the 
supplied active material paste will become thin again, and will lie in a zigzag line in the shape of a wave 
further. Since it is the object to apply a paste to homogeneity moreover all over the cross direction of 
main part section of charge collector 1 1 **, it is necessary to adjust the edge of this active material. 
[0018] So, in this example, one pair of knife blades 26 are arranged, and the edge of the cross direction 
of an active material paste is adjusted so that a roll may be touched on the spreading roll 22. that is, the 
front face of the spreading roll 22 - the width of face of the main part section 1 1 of a charge collector - 
some - an amount — from the edge of the cross direction of the main part section 1 1 of a charge 
collector of the paste supplied by large width of face, the portion which it begins to see is removed so 
that it may scratch with the knife blade 26. By inserting this process, it has succeeded in making the 
coating width of face of the active material paste 13 in agreement with the width of face of the main part 
section 1 1 of a charge collector. 

[0019] It moves from the ******** -strike by which width-of-face adjustment was carried out on the 
front face of the spreading roll 22 to a charge collector 10 next at the process by which imprint 
spreading is carried out. In this example, the lead section 12 has used beforehand the variant charge 
collector 10 formed in one as a coating base material. Where the tension was added in the length 
direction and a charge collector 10 is stretched with a pin, the front face is supported by the back up roll 
23 made of silicone rubber. Moreover, this back up roll 23 is rotating constant speed, and the charge 
collector 10 is conveyed at a fixed speed. 

[0020] The spreading roll 22 is close with the back up roll 23, and it is rotating the hand of cut so that it 
may be the same direction and a both roll may go to an opposite direction mutually in the contiguity 
section of both rolls. It is applied so that the active material paste of the front face of the spreading roll 
22 may imprint the gap of this back up roll 23 and the spreading roll 22 on the front face of a charge 
collector 10, in case a charge collector 10 is conveyed and it passes. Active material spreading to a 
charge collector 10 is completed according to this process, and it tends toward the desiccation process 
which is degree process. The paste which carries out the remainder to the spreading roll 22 is thoroughly 
removed by the scraping blade 27 prepared in the lower part of the coating roll 22 in the case of imprint 
spreading of an active material paste. 

[0021] Thus, although the coating process of an active material paste is ended, it may be overflowed and 
applied by causes, such as a viscous change of an active material paste, from the width of face of the 
main part section 1 1 of a charge collector also with a width-of-face adjustment means with the above- 
mentioned knife blade 26. When such a flash occurs, the overflowing active material paste adheres to 
the back up roll 23, this adheres to the rear face of a charge collector 10 further, and a uniform electrode 
is no longer obtained. Supposing this case, still more nearly another means is provided by this example. 
[0022] This means is arranged so that the sheet 30 of width of face larger than the width of face of a 
charge collector 10 may be fastened between the back up roll 23 and a charge collector 10, and it 
conveys a charge collector 10 with this sheet 30. With this sheet 30, even if it is the case where the flash 
of an active material paste arises, it has prevented a paste adhering to the rear face of a charge collector 
10. Although the sheet of polypropylene was used in this example, it is not limited to this that what is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/30/03 



Page 5 ot 5 



necessary is just the thin band-like thing which acts as Yu of the suitable reinforcement. 
[0023] It can replace with the means using the above-mentioned sheet 30, and the following means can 
also be used. It is giving two steps of diameters for the back up roll, making the portion of a diameter 
with a big center section into the same length as the width of face of the main part section 1 1 of a charge 
collector, and using the ends as the portion of a small diameter. And this major-diameter section turns 
into the backup section 41, and carries out support conveyance of the charge collector. This example is 
shown in drawing 3 . According to this means, the paste protruded from the main part section 1 1 of a 
charge collector can prevent turning to the rear face of a charge collector 10, and adhering to it only by 
hanging down to the narrow diameter portion 42 of the back up roll 40, and falling. Since this sheet is 
thrown away and it leads to the increment in the manufacturing cost of an electrode when a sheet is 
used, the method using this diameter back up roll 40 of two step is an effective means from a 
manufacturing-cost side. 

[0024] Moreover, the back up roll which has the slot 51 of the length direction can also be used for 
portions other than the portion which supports a charge collector 10 instead of this diameter back up roll 
40 of two step. The example using this back up roll 50 with a slot is shown in drawing 4 . It has 
prevented that an active material paste adheres to the rear face of a charge collector 10, preventing that 
can receive the active material paste which hangs down and falls from the side of the main part section 
1 1 of a charge collector in the pars basilaris ossis occipitalis of a slot 51, and the lead section 12 of a 
charge collector hangs down on the back up roll 50, when this means is used. 
[0025] As mentioned above, although one example was given and explained about the manufacture 
method of the sheet electrode of this invention, this manufacture method is not limited to this example. 
For example, although the charge collector which fabricated the lead section was used for crosswise one 
side in this example, a lead may be formed in both sides, an active material paste may be applied to the 
central main part section, and the method of manufacturing the electrode of two sheets to coincidence 
may be taken by carrying out a slit in a crosswise center position after desiccation. Moreover, also when 
applying an active material to homogeneity, it can apply to a part for all of the front faces of a straight 
charge collector without a lead. 
[0026] 

[Effect of the Invention] As mentioned above, in case the manufacture method of the sheet electrode of 
this invention applies an active material paste to a current collection body surface with the coater of a 
reverse roll method, it makes it possible to establish a means to remove the active material paste of a 
portion larger than the width of face of a charge collector, and to form a uniform active material all over 
the cross direction of a charge collector on a spreading roll. Even if this means is the charge collector 
which formed the lead in one beforehand, it has the effect that the coating of the active material can be 
carried out easily, without leaving the non-coating section to the main part section. And this has led to 
the ability of a cell with good energy volume density to be manufactured by the simple method. 
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[0003]^*, x^m 7;uam?fi<omfii«±. 

05(ciirf . >5:fc, *tt<3***^Bfc*«fcL«fcR 
jft. v-)\sTUXtmijfa<0<P$;&ZZ 'J ••/ h IX 2& 

<rm&bLx\^?>im8X'br>tz. ztitmxmzm 

[0004] 

xmumt. m^x*/^-ttfi$g<ofa±bv^.& 

20 4. t C fttftMntflitt 'J - H b^om 

*bhm. mmmz*mx&zmf&zbimvt>ti 

K^nx-bh. *ZX'mfc\t. 'J-F***ftfc- 
^W&Zftmx-$hb3§rl&t,zmr,tz. oto, 

mmcomupw-itfflzmxKzbizx*), o-m 
mat*? bthi><nx-hz>. zcDtuKtzmiizxH-. 

[0005] L^L. aywMBBo-/i,£Jllvvfcy/'C- 

mar o y o * Tis^a^^B-r * z t Ji-c # 

io-^ ( K??-o-/k 3y7D-;l^) tciO- 

•y ^ 7 y rn-/HcSJWB8S*lT V^****(C«9M 
^•th^comx.mX'h^. mi6n-MZ§MZtvfc 

iz x 0 0 . * itKoattRifttttc* o 

bo LXL&mx&tfX'ZXLtitz 
40 0, 3»{C*m«s^«@$r«i^ajLy^y^7 y7D-;UC# 

[0006] *%hjtS)4 h iomffig?ji^<i, c 
«E»^ffiK«*MtS-a^-Si b t*Sfflzth i><nx-h 
50 [0007] 
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-*h£»£«ffin-/l^iiifc«*^SIfIfc, 
[ 0 0 0 8 3 o * r)*m?)'>- h WOWftfrftli. 

-r&ztizx^x , naflaoet-sts-frT. vvy^r 

flj-fSt^Tft*. C^SlC^O, M^n-ZkL^vi 
[0009] 

irmcozmmiz^x. mmzhmmL^ptmizmw 
coo i o] a-rrosrWfc-f **«*r*4#. a 

». lEfifcttW* 1 0~2 0/zm«O«tt<0T/U5-^A 
JS*. 1 0~2 0 jumOWROflttS* 

■g.mzi.r.xntWj^tz^nttchiiK 
£vtf;£?>tgiST'{i, IS 2 OOmmJ-U, 1 OmlU 

c o o 1 1 1 znx$izm&ix£m£mt!9afrbto- 

^ViFFtX'nS&nmfe&tzi- 1 ) - Y b tch . ZV> 'J 
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IHHlcoirVCk. «SSO«»K:J:oT 

[0012] mztm#<?)*#&<?)$miz&fSLZti&% 

WXThZtf. EffitCllLiCoOj. LiMn!O t f 

io zixty^mtimnmmizmxtxwBkb-ritiih 

iz^-x b Vtnsmb Irh-O&tflb h . lEffi^JWIi, ± 

'mm. x 'j 7 -vit t*- -j r >«otnm. n - > f-zi. 
m\bLx~&i}ixftf8.-th. z&ztibomm*- 

XMiM^5000-20000mPa' s (EMffi 
SfhO. 5rpm) WBKJBSLTav^. 

20 [0013] *3H&eyro, mtnmt&M&tr-zm. 

Ewe. a*BflT**iaWJ'<-.Xh 
(MfflSCai^*. 3-hS(;U'jA-xn-;TO 

(77'Jt--/3>D-;H tffto-yu 
[00 14] ffiffio-zUty^-zi? Ty To-yKiS^ 

40 [00153 nmnwiimzm 2 iz^-r . arz <r>m 
izm^x^m^mxxmz^xmm^. *mm 

mX'l±. H-fio-;l-i: Lxmmtfn LX^Z 

f. Y7 9-u->vmzm^httx-h^t)K mt&z 
tiimm^-xhi 3oa$na^$A$. ssw 

[00 1 6 3 ^Smcr>mno-!U2 2<7)±.mzz<7)ay 
-?n-)\,2 1 SrEISL. ^?RD-/U2 20±gPTay-7 
50 o-/U2lWiBt«2 4^SttT^-^hS2 5*»ja 



12/30/2003, EAST version: 1.4.1 



5 

Zlttz. ;^-^ha2 5C<i. JJEiEff**), 

;1^2 1 (iiatcL&vifti. £?bo-^2 2h3y7D-;l/ 
2 2^7V-Kfc^K^&3£2^$tf4fc*>fc. 

■C*S. ^fin-yU 2 2 #0161- & 9. Sfc* 
hitzniSm^msa-M 2«o^ffitft*&$ 
fi*. SiUvSttS^-xM 3<0Jf$(i. c 

too i 7j mz^muMofrkom >- hx-ftsvg 

IWf^-XM 3^)«Mt:ov^ttBfl"fi. gffin- 
^2 2<3±fc^$ftfc^K^-*htf)«tt. 

y-ea-rt/2 1 fcffifin-/P2 2<50»:cO*£ §, fflfa 

o . mm**tt& 1 1 rmmufomsmiz ifri>%i-iz 

[ 0 0 1 8 ] ZZ?*$mm?l$.. »JBo-;|/2 2±T 
n-/HC#tS ioCl *f«0-M 7 H 2 6 ££& 

£ 0 . ffcffin-/P 2 2 JOafflfc:. 1 1 CO*! 

-K2 6tcJ:oTa>K4J:5fc:MHfeL'C«-^. :oi 
S£if A-f £ i t C J: 0 . vS^H^-x h 1 3 Oglflg 

h. 

[0019] Wtiv-il>2 2<n$m±.X'm&Ztltx& 

fts^-x i oizmwmiZixhTn 

i o zmxmtt txm^ 

x^&. m«ftio»±. S$^[6i^f-yx 3 ^]!iox.^ 

7Ty7n-i\,2 3lZ£r>X3ffiZtlX^Z. ZfzZK 
><-■■> 9 T-,rv-iV2 3«i-^i$S^[s]te»fi^ LTfc 
0. ***10Ji-Jg«aLKTttSSitTV^. 
[0 0 20] ^SD-/U2 2(±A./^T-yTD-^2 3 
fc^LTiJ'), *3t-e<0®<6^r|6HiM#n-;l,i:t,PI 

0 Xo KEHSUC^S. C^<v^T-xTD-;U2 3 t 
M*in-/U2 2cDiaR§!£. 0#*BSS*lTffla 
•tSl^tc, Mffio-/U2 20fliB<9«^»^-Xh;!)*m 
mftl 0<OHffitc!6¥-f£J:3fc§& l fi$*i!>. CWII 

kj: omm*i OA^)a«»jfi6ii5rrL. daMx-h 

^o-;U2 2iZ%&rfh'^-x Mi. MXO-/U2 2 
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[ 0 0 2 1 3 ZiOX o KlTvS^S^-x Kn »TT » 
(i»T-f*OT-J>^*»\ JbldiM 77V-K 2 6{CiS 

wsici o - 1 1 com* vax-mixm 

l62tib*h&i>i> t )oh. kl^i?&(i*fctJLri { S& 

u-iv 2 3 (cf« L . $ fctci ftjMMIflc 1 0 comSiZ 
10 tt»LT. *J-**ff>W»&*l$:<$ro-Cl,*$. d«0 

mszmfeix. tmtmx'it. z uzm^mmt 

x\->h. 

[0022] Z^fflL J<"/77-vTt3-/U2 3tM 
3 0S«£t-4.J:3(cE«U Zcoi/—b3 ObbhlZ 

osaeiM-* z^-b3oi,zx 
9, ffim^-z b<rntfrasitf±ttzm&x'b'>x 
t . xmt i o coKffi^-x h tmmth z t zm^ 

[0023] ±IB>— h 3 0 Srffll^KKfUT . W 
T<0^g£ ffl V >5 i fc (, T*§ « . X <•/ 9 7 >•/ 7u-)Vi 

tw**. _onsiwi$r(a3(c^-r. zco^mzxii 

30 97 -;?n-)\,A 0O/MIg?4 2 tC**l«^* Wttl 

i o ^sffiicni o &&x'tt%?& z b *m±? h z 

btfXZh. iz-hSrfflv^^, ZVis-btem'tt 
X b tchtz»>mM<n$k : &.o* b<7)tmalzi%tf2>Zbfr 
Z<r>2m&<-v-77v7u-)\>4 0ZmVz1imt 

m&ziz b m^-mtczm:*) & . 

[0 0 24] &tz. Z<r>2fm><-/97v7u-iVA0 

<7)Rh*)iz. oz$m-i>m»M4>&»G.x 

b t X'% h . Z <7)ffl1 £ /< y 7*n-* 5 0J1^ 

40 s^is-124 izxk-t. zff&mmwzms. mm*:** 
gs i i mm^mnMhis^n^-x b zms 1 <r> 
feMizgi-rhzbtfX'*. mm*^y-Hgpi 2*«/<-y 

^ T y 7* D 5 0 ±T'S*lT# § C t $rfiSit Lo-? . 
1 0 cOlEBfcS?*!*^-^ h *if+*"f I. C i: & m 

[002 5 3 Ob, h«gc7)|?jt^(co 

Is. t§^ri6]cr)>tffly(C 'J - F»£jS»Lfc****Jflnfc 
50 *\ H«fcy-K*»*L«*»*0#«c»K«1lrtl^-X 
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[05] 'J - H h«fli£^-f ¥ 

z. *3m<ni/-\-mkn mm 

ttnmjLm-nMftm® [06 ] mnmizx ifflmzwxitftbti* * 

■s. mia->\s±.iz, mm -MWfcjSTWfcs 

'mXi-'tr&MSiJ&l&t 1 0 : 1 1 : 1 2 : U-H* 

vma. t>kt)*l*>V- 1 3 : WtffiM ifews^-z h > l 4 : 'J-K 
ooTt. 1 5 : ftgtf 1 6 : 2 0 : 'J 

4I"CS4tvOJ»*^W XD-;HIi 21:nyvo-;W 2 2 : ttffi 

. x*/l^-ftc»«J£<0& o-/P 2 3 : J<~/9T"/7a-ll> 2 4:* 

f Si&T* SCi: tZO=5r*« 2 5 : hfi 2 6 : "M 77V— F 2 7: 

asfiorw-H 30 : .-Kuroti/yv-h 

4 0 : 2gSA'7?777 , DHl- 4 1 : f\"/9T v 
immZtVZ^hnXtoto 42:/hg» 5 0 : «ft§A'»/^Tyro 

1-*dfcS:Srr«fc4Sa 20 -/U 51:81 
& 'J > n'x o — yu^r^covgifia 

[02] 



10 24 25 
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